INTRODUCTION
There have been many times that I have need to digitize curves from hardcopy plots or obtain coordinates from various features on a map. At other times I have needed to provide boundary values or pad values to a griding program prior to contouring with a program such as SURFER by Golden Software, Inc. SCRNDIGW is a WINDOWS program that although simple to use is still a valuable tool for the scientist. Any image that can be put onto the WINDOWS clipboard can be digitized. In addition, image files of the .BMP type, .WMF type and .ICO type can also be digitized from. If you operate under WINDOWS and have access to a scanner, then SCRNDIGW is a tool for your software toolbag. It should be noted that if there is a fax-board in the PC, that a faxed image can be converted to a WINDOWS bitmap either with the fax software or a third-party program like Hijaak by Inset Systems. The converted image can then be loaded into SCRNDIGW, thus eliminating the requirement for a scanner.
This development of SCRNDIGW resulted from the improvement and conversion of the DOS-based SCRNDIG (Powers and Crosta, 92 ) to Microsoft's Visual BASIC for WINDOWS . The minimum system requirements are a 286 processor or better, 1MB of RAM, WINDOWS 3.1, a mouse, a 3.5" floppy drive, and a video graphics adapter (VGA) or super VGA display.
The SCRNDIGW works with orthogonal linear coordinate systems and is equipped to correct for a slight rotation of the axes resulting from misalignment during scanning. The program does not handle map projections, however, digitizing results are satisfactory when working with small-scale maps (1:24000 or smaller). Three orthogonal points, 2 in X, and 1 in Y are required for registration and scaling. The image showing all the digitized points can be saved onto the clipboard, and then saved with the WINDOWS Paint program. The point size, fill color, fill type, and type of pointer are user selectable. The program has been compiled into three versions: for a standard VGA display (640 x 480), for a super VGA display (800 x 600), and for a super VGA display (1024x768).
The BASIC code is included for anyone who desires to improve upon the original program (see Appendix).
INSTALLATION
To start the installation, insert the disk into the drive and copy the contents using the DOS copy command to a subdirectory on your hard drive. For example, from the DOS prompt at the root level, type md scrndigw to make a subdirectory under the root directory named scrndiqw. After the program disk is inserted in your 3.5" drive, use the dos copy command, copy a:*.* c:\scrndigw to copy all the files to the subdirectory called scrndigw. The file vbrun100.dll is required to run SCRNDIRW and must reside in the same subdirectory as the executable program.
Start WINDOWS by typing win. The three most common ways to start the program are: 1) select RUN from the FILE menu and type in the drive and path and the program name, 2) double-click the name of the executable program from the FILE MANAGER, or 3) install an icon that can start the program by double-clicking with the mouse.
To install an icon, first select the program group that you wish SCRNDIGW to reside in and click on the FILE name on the command line of the Program Manager and click on NEW..... Next, make sure that Program item is selected and click on OK. In the Description input field type SCRNVGA if you have a standard 640 x 480 display, SCRN8X6 if you have an 800 x 600 display, or SCRNSVGA if your display is 1024 x 768. In the Command Line input field enter the name of the program (i.e. SCRNVGA.EXE). In the Working Directory input field enter c:\scrndigw or whatever the subdirectory has been called. To select the U.S.G.S. icon that is located in the subdirectory c:\scrndigw, click on Change Icon and then click on Browse and locate the icon file named usgs.ico and click the name to select it and then click OK. Then click on OK in the Change Icon menu. Then click on OK on the Program Item Properties menu and the icon will appear in the selected program group.
QUICK USERS GUIDE
The program is started by double-clicking the icon and has a main screen that appears as follows: The white box on the left side of the main screen, with the U.S. Geological Survey and Department of Interior emblems, is the picture box where the images will appear. Images larger than the picture box are clipped on the right and on the bottom. Pictures smaller than the picture box are placed in the upper left corner. The size of the picture box for the standard VGA display is 500 x 420 pixels. The size of the picture for the 800 x 600 display is 691 x 551 pixels. The size of the picture box for the 1024 x 768 display is 881 x 671 pixels. The buttons to the right of the picture box are the command buttons. The sequence of command button selection is from the top to the bottom. To make a command button selection, the left mouse button is always clicked. When the command button is clicked the Scale X menu box appears (as shown in figure 6 ). The input focus is on Starting X, and awaits the entry of a numerical value from the keyboard (0 in this case). The focus is shifted to Ending X by pressing the tab key and the next input value (5 in this case) is entered. Click on Save to close the Scale X menu and save the entries. The small rectangle to the right of the button will turn red after accepting the scale values. iiMlSv^SXS^MsS^S^-button works the same as the X Scale command button.
Start the registration process by clicking the
Register lettX button, then click OK when prompted to. Next, position the mouse pointer on the intersection of the x-axis and y-axis (0, 0) and click the mouse. The small rectangle to the right of the Register left X button will turn red after accepting the point. Next click on the RegisterrightX button, click OK, and then click
Register Top Y r on the image on the x-axis and the value 5 tic mark (5, 0). To finish the registration, click the button, click OK, and then dick on the 5 tic mark on the y-axis (0, 5). The small rectangle to the right of the Register top Y button will turn blue after accepting the coordinates.
When all the rectangles are colored, click on any location in the picture box and an information box about the amount of axis rotation appears. This is an information box indicating how large of a rotation in degrees has to be made to correct the image. A negative angle is a clockwise rotation, while positive is counter-clockwise. The program mathematically corrects the image alignment. Click on OK to proceed. The Set scale menu iconized at this time. If you choose to close the Set scale menu first digitize any point in the picture box. Closing the Set scale menu before digitizing a value will result of registration.
To very precisely locate the registration points the mouse can be configured with the WINDOWS mouse drivers to display a zoom window. To learn how to do this refer to your WINDOWS manual.
The r. ?£t ,«-1 button is used to force the program to accept changes in scale or axis-registration after the digitizing process has already been started. Failure to click the reset button will leave the earlier values active.
The next command button is for optionally saving z's. If your interest is in digitizing X and Y coordinates only, proceed to the List Points paragraph. When the Save Zz's button is clicked on, an option box that requires a Yes or No appears. If Yes is selected the command button is de-activated and the main menu is altered to show a z-input field. The focus of the program is on the zinput field, and the program will not proceed until a z-value is entered from the keyboard. Any time during the digitizing process, the focus can be shifted back to the z-input field by clicking in the field with the mouse. With the focus on the z-input field a new z-value can be entered. The value in the z-input field remains in effect until changed. At this time, the z-input field is set to take only numerical values.
The next command button is . Clicking on this button produces a list of the values digitized up to this point. Because of the way the data is stored and displayed, the number of points that can be displayed is limited. After approximately 550 X, Y, and Z points have been digitized only the last -250 points will be displayed. All the digitized values are still there but can no longer be displayed with the List Points command. The total number of points that can be digitized during one session is limited by the array size which is set to 2000. When 1950 values have been digitized, a warning message will appear advising that "Only 50 more X,Y pairs before array full.". When 2000 values have been digitized, a message appears that advises "Array full, save data or risk loss.". To save more than 2000 values, save the data to a file, and then append additional digitized values to the file with the same name.
The count-field The next button displays the current number of stored data pairs/triples. -I resets the counter back to zero, basically erasing all the previously digitized data. This button can be used to erase test data that is used to check the registration and scale values. To clear the image of test points the image can be re-loaded, An additional feature of the program is the capability of removing the last digitized point/points. To remove a point, position your pointer over the last digitized point, and click the right mouse button. A gray point appears over the point, and the last point is removed from the data list. This can be repeated as many times as desired. There is no intelligence built into this command, meaning that if you position the pointer over any point other than the last point, only the last point will be deleted.
The next command button is the Save Data button produces the following menu box:
Click inside the input field and to the right of the drive prompt. Then type in the name of the file to save the data in. If the file already exists, you will be given three choices: 1) overwrite the data already in the file, 2) append the new data to the data already in the file, or 3) enter a new file name.
The next command button is and when clicked, Savri rrijage and when clicked, gives the option to save the image to the clipboard or not (quit).
The last two command buttons are:
, and will terminate the 
SUMMARY
SCRNDIGW, though lacking sophisticated features, is simple enough to be useful. Some of the applications for SCRNDIGW that I have found are: digitizing topographic profiles, digitizing contours, digitizing coordinates of cultural features on a map, digitizing images from a video capture board, and digitizing X-Y plots. SCRNDIGW can be used to gather data and teach the rudiments of digitizing without the digitizing board. 
